, Japan E-mail:
shigenaga.akira@tokushima-u.ac.jp (A. Shigenaga) aotaka@ph.tokushima-u.ac.jp (A. Otaka) S1 connected to boron were not detected). For HPLC separations, a Cosmosil 5C 18 -AR-II analytical column (Nacalai Tesque, 4.6 × 250 mm, flow rate 1.0 mL/min), a Cosmosil 5C 18 -AR-II semi-preparative column (Nacalai Tesque, 10 × 250 mm, flow rate 3.0 mL/min) or a Cosmosil 5C 18 -AR-II preparative column (Nacalai Tesque, 20 × 250 mm, flow rate 10.0 mL/min) was employed, and eluting products were detected by UV at 220 nm. A solvent system consisting of 0.1% (v/v) TFA in H 2 O (solvent A) and 0.1% TFA (v/v) in MeCN (solvent B) was used for HPLC elution. Optical rotations were measured using a JASCO P-2200 polarimeter (concentration in g/100 mL).
Synthesis of hydrogen peroxide-responsive amino acid derivatives 2 and 3 Scheme S1. Reagents and conditions: a) 6, K2CO3, KI, DMF, 92%; b) AcOH, THF, H2O, 98%; c) PDC, DMF; d) NaClO2, NaH2PO4, 2-methyl-2-butene, t-BuOH, acetone, H2O, 71% (two steps); e) NaHCO3, MeOH, H2O; f) 4 M HCl in EtOAc; g) FmocOSu, Na2CO3, MeCN, H2O, 77% (three steps) for 2, 44% (two steps) for 3; h) TBSOTf, 2,6-lutidine, CH2Cl2; i) SOCl2, DMF, CH2Cl2, 67%.
2-{4-(Chloromethyl)phenyl}-6-methyl-1,3,6,2-dioxazaborocane-4,8-dione (6)
To a stirred solution of benzyl alcohol 5 [S1] (1.00 g, 3.80 mmol) in DMF (8.0 µL) and CH 2 Cl 2 (7.6 mL) was added thionyl chloride (331 µL, 4.45 mmol) at 0 °C. The reaction mixture was stirred for 17 h, and then EtOAc, MeCN, H 2 O and saturated aqueous solution of NaHCO 3 were added to the mixture. After extraction with EtOAc, the combined organic layer was washed with brine, dried over Na 2 SO 4 , and concentrated in vacuo. The product was purified by column chromatography To a stirred solution of phenol 4 [S2] (400 mg, 0.914 mmol) in DMF (8.0 mL) were added K 2 CO 3 (303 mg, 2.19 mmol), benzyl chloride derivative 6 (514 mg, 1.83 mmol), and potassium iodide (364 mg, 2.19 mmol), and the resulting suspension was stirred for 2 d. After addition of EtOAc and saturated aqueous solution of NH 4 Cl, the reaction mixture was stirred for additional 30 min. The mixture was then extracted with EtOAc, and the combined organic layer was washed with water, saturated aqueous solution of NH 4 Cl and brine. The extract was dried over Na 2 SO 4 and concentrated in vacuo. -5.5, 18.1, 20.7, 25.8, 25.9, 27.5, 28.4, 29.2, 44.8, 47.6, 56.3, 61.7, 63.8, 70.8, 78.3, 112.7, 127.3, 127.7, 131.0, 132.4, 136.2, 138.5, 139.3, 156.0, 158.6, 167.9 Glacial acetic acid (3.41 mL) and water (3.41 mL) were added to a solution of silyl ether 7 (430 mg, 0.630 mmol) in THF (10 mL). The reaction mixture was stirred for 14 h and was diluted with water.
After extraction with EtOAc, the organic phase was washed with water (×2) followed by brine, dried over Na 2 SO 4 , and concentrated in vacuo. The crude product was purified by column chromatography 25.9, 27.9, 28.3, 28.6, 43.8, 47.6, 59.0, 61.8, 64.3, 71.0, 79.2, 112.8, 127.6, 127.9, 130.3, 132.6, S4 136.6, 138.2, 138.8, 157.2, 158.5, 167.9 
(S)-2-([{(9H-Fluoren-9-yl)methoxy}carbonyl]amino)-3-[2-{(4-boronobenzyl)oxy}-4,6-dimethylphenyl]-3-methylbutanoic acid (2)
To an MIDA boronate 9 (210 mg, 0.361 mmol) in MeOH (5.6 mL) was added saturated aqueous solution of NaHCO 3 (2.78 mL), and the suspension was stirred for 3 h. After addition of saturated aqueous solution of NH 4 Cl, the reaction mixture was extracted with EtOAc. The combined organic layer was washed with brine, dried over Na 2 SO 4 , and concentrated in vacuo. The crude material was dissolved in hydrogen chloride in EtOAc (4 M, 2.78 mL) and the mixture was stirred for 1 h. After concentration in vacuo, MeCN (5.92 mL) and 10% (v/v) aqueous solution of Na 2 CO 3 (1.93 mL)
were added to the resulting residue. After addition of FmocOSu (134 mg, 0.397 mmol), the mixture was stirred for 14 h. Then the reaction mixture was acidified with 5% (v/v) aqueous solution of 20.3, 25.3, 27.8, 27.9, 43.6, 46.6, 59.4, 65.7, 70.2, 112.5, 119.9, 120.0, 125.3, 125.6, 126.2, 126.9, 127.0, 127.2, 127.5, 127.6, 129.5, 134.1, 135.4, 137.3, 139.3, 140.5, 140.6, 143.7, 143.9, 156.1, 158.1, 173. 
(S)-2-([{(9H-Fluoren-9-yl)methoxy}carbonyl]amino)-3-(2,4-dimethyl-6-[{4-(6-methyl-4,8-dioxo-1,3,6,2-dioxazaborocan-2-yl)benzyl}oxy]phenyl)-3-methylbutanoic acid (3)
To a solution of Boc derivative 9 (100 mg, 0.172 mmol) in CH 2 Cl 2 (3.8 mL) were added 2,6-lutidine (0.120 mL, 1.03 mmol) and TBSOTf (0.158 mL, 0.668 mmol). [S3] The reaction mixture was stirred for 3 h. After concentration in vacuo, Fmoc protection of the obtained crude material was carried out as similar to that described for preparation of boronic acid 2. 20.3, 25.3, 27.8, 27.9, 43.6, 46.6, 47.5, 59.2, 61.7, 65.7, 70.2, 112.6, 119.9, 120.0, 125.3, 125.6, 126.5, 126.9, 127.0, 127.2, 127.5, 127.6, 129.5, 132.3, 135.4, 137.3, 138.1, 140.5, 140.6, 143.6, 143.9, 156.0, 158.1, 169.3, 173.3 
Preparation of model peptide 12 from MIDA ester derivative 11
On resin 11, a peptide chain was elongated as similar to that on 10. Removal of an Fmoc group was achieved without Na 2 B 4 O 7 . Before global deprotection, the resin was treated with a mixture of saturated aqueous solution of NaHCO 3 /H 2 O/MeOH (1/1/2 (v/v)) overnight to remove MIDA unit.
S7
Then global deprotection of the peptide resin was conducted as mentioned above.
Hydrogen peroxide-responsive peptide bond cleavage reaction
To a solution of 2.0 mM peptide 12 in 6 M guanidine (5.5 µL) were added 20 mM sodium phosphate buffer with 100 mM glycine and 6 M guanidine hydrochloride (pH 7.4, 1072.5 µL), and 0.025% (w/v) benzamide in 20 mM phosphate buffer with 100 mM glycine and 6 M guanidine hydrochloride 
